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(54) COOLER FOR COOLING IRRADIATION WINDOW 

(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain an energy loss 
of a charged particle beam to a low level, and to 
efficiently cool an irradiation window. 
SOLUTION: This irradiation window cooling device 
provided in an irradiation device 1 for generating an 
electron beam 2 in vacuum, for taking out the electron 
beam 2 into the atmosphere through the irradiation 
window 3, for irradiating an irradiated object 7, and for 
cooling the irradiation window is provided with automatic 
conveying parts 20a, 20b for supplying continuously a 
partition wall film 19 containing an organic material as a 
main component between the irradiation window 3 and 
the irradiated object 7, and a fan 17 for supplying cooling 
gas 1 8 for cooling the irradiation window 3 to a 
ventilation flue 21 formed by a space between the 
partition wall film 19 supplied by the automatic 
conveying parts 20a, 20b and the irradiation window 3. 



* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Generate a charged particle beam in a vacuum, take out the charged particle beam 
concerned in the atmosphere through a window of source container, prepare for irradiation 
equipment which irradiates with an irradiation object, are said window of source container a 




window-of-source-container cooling system to cool, and between said window of source 
container and said irradiation object, A window-of-source-container cooling system allotting an 
exchangeable partition body which uses organic materials as the main ingredients, and 
introducing coolant gas which cools said window of source container to this ventilation flue by 
making space between said window of source container and said partition body into a ventilation 
flue. 

[Claim 2]A window-of-source-container cooling system exchanging periodically a partition body 
allotted between said window of source container and said irradiation object in the window-of- 
source-container cooling system according to claim 1 . 

[Claim 3]A window-of-source-container cooling system with which generates a charged particle 
beam in a vacuum, and takes out the charged particle beam concerned in the atmosphere 
through a window of source container, and irradiation equipment which irradiates with an 
irradiation object is equipped and which cools said window of source container, comprising: 
A partition body continuous supply means to supply continuously a partition body which uses 
organic materials as the main ingredients between said window of source container and said 
irradiation object. 

A coolant gas feeding means which supplies coolant gas which cools said window of source 
container to a ventilation flue formed of space between said partition body supplied by said 
partition body continuous supply means, and said window of source container. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is applied to the irradiation equipment which irradiates with 
an irradiation object using the charged particle beam taken out from an accelerator etc., and 
relates to the window-of-source-container cooling system which cools the window of source 
container provided in order to eject a charged particle beam. 
[0002] 

[Description of the Prior Art]Usually, in the irradiation equipment which irradiates with an 
irradiation object using charged particle beams, such as an electron beam taken out from an 
accelerator etc., in order to eject the charged particle beam sent from the accelerator side to 
the irradiation object side, the window of source container which it usually comes to comprise 
sheet metals, such as titanium (Ti), is used. 

[0003]The electron beam irradiation device 1 which is an example of the charged particle beam 
irradiation equipment with which this kind of window of source container is applied is explained 
using drawing 5 . 

[0004]That is, the electron beam irradiation device 1 as shows drawing 5 t he composition makes 
the electron beam 2 generated within the vacuum housing 6 in which evacuation of the inside 



was carried out emit into the atmosphere through the window of source container 3 used as the 
boundary of a vacuum region with the evacuation device which is not illustrated. The irradiation 
object 7 arranged by this by standing face to face against the window of source container 3 is 
irradiated. 

[0005]The electron beam 2 which constant energy accelerated and was emitted from the 
electron beam generating part 4 (various electrodes and power supplies are not shown) advances 
the inside of the vacuum housing 6 which is a vacuum atmosphere, and enters into the window of 
source container 3. If the electron beam 2 enters into the window of source container 3, the 
energy will be lost by this by repeating interactions, such as an atom, a molecule, etc. which 
constitute the window of source container 3, and inelastic scattering. 

[0Q06]Although a part of electron beam 2 which entered into the window of source container 3 is 
re-emitted toward the electronic incidence side of the window of source container 3 (reflection), 
or total energy is lost and it stops inside the window of source container 3, the electron beam 2 
which penetrated the window of source container 3 is emitted into the atmosphere. Thus, the 
irradiation object 7 is irradiated with the electron beam 2 emitted into the atmosphere by making 
it collide with the irradiation object 7. 

[0007]In order to reduce the interaction by elastic scattering with an atom, a molecule, etc. 
which constitute the window of source container 3 which was mentioned above, etc., the thing 
thin as much as possible of the window of source container 3 is desirable. However, since the 
window of source container 3 forms the pressure boundary which is a boundary of the pressure 
of a vacuum region and the atmospheric pressure of an atmospheric pressure field which are 
insides of the vacuum housing 6, it must have the thickness of the grade which can bear 1 
atmosphere of differential pressure. In consideration of such opposite conditions, titanium is 
generally used as construction material of the window of source container 3. Titanium is metal 
outstanding in intensity, and even if it is about about ten-micrometer sheet metal, it is provided 
with sufficient pressure resistance to 1 atmosphere of differential pressure. 
[0008]The energy which the electron beam 2 lost in the window of source container 3 is 
converted into heat, and the temperature of the window of source container 3 rises. If 
temperature generally rises, in order for tensile strength to fall, pressure resistance also falls 
[ metal, such as titanium, ]. For this reason, the window of source container 3 is cooled by 
spraying the gas 8 for cooling for which air and nitrogen gas were used on the window of source 
container 3 from the cooled nozzle 5 arranged at contiguity of the window of source container 3. 
That is, the cooled nozzle 5 shown in drawing 5 is functioning by spraying the gas 8 for cooling 
as a window-ol^source-container cooling system which cools the window of source container 3. 
[0009] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in the 
window-of-source-container cooling system by such a conventional cooled nozzle 5. 
[0010]That is, the conventional cooled nozzle 5 is formed only in one side in alignment with the 
longitudinal direction of the window of source container 3 for the reason shown in (3) from 
following (1). 

(1) It is a position which does not become the trouble of irradiation treatment. 

(2) Since a wind speed becomes zero in the position which the gas 8 for cooling sprayed from for 
all directions intersects and it becomes impossible to cool when spraying is performed from 
plurality, it is necessary to arrange the cooled nozzle 5 so that this may be avoided. 

(3) Since a boundary layer develops into the 3rd page of a window of source container as it 
separates from a spray position, arrange the cooled nozzle 5 not to develop this boundary layer. 
A boundary layer is a layer formed when the molecule of the gas 8 for cooling adheres to the 3rd 
page of a window of source container, and by this, the wind speed of the gas 8 for cooling to the 
3rd page of a window of source container falls substantially, and brings about the fall of a chilling 
effect. 

[001 1]It is desirable to equip the transverse direction side of the window of source container 3 
with the cooled nozzle 5, and to make it spray the gas 8 for cooling towards the window of 
source container 3 for the reason mentioned above from here. However, even if it arranges the 
cooled nozzle 5 to the transverse direction side of the window of source container 3, when the 



length of the transverse direction of the window of source container 3 itself is large irradiation 
equipment, since cooling efficiency falls anyway, there is a problem that it is difficult to cool the 
window of source container 3 efficiently. 

[001 2]It is considered as the art which cools the window of source container 3 efficiently, and 
there is a window of source container of double window structure which is indicated by JP,52- 
149596.A. However, although this art can cool both the windows of source container that are the 
doubled structure and doubled the window of source container simply, the energy loss of the 
charged particle beam within the window of source container of double composition also 
increases. Since the energy of a charged particle beam becomes [ the probability of an 
interaction ] high so that energy is low, when it has two windows of source container of the 
same thickness simply, compared with the case where the number of windows of source 
container is one, the energy loss will be more than twice. Since it becomes so remarkable that 
the energy of a charged particle beam becomes low, this tendency is produced also when a 
charged particle beam cannot be taken out even to the irradiation object 7 depending on the 
construction material and thickness of a window of source container. Thus, in the window of 
source container of the double window structure currently indicated by JP.52-149596A since 
the energy loss of a charged particle beam is large, it becomes difficult to irradiate with the 
irradiation object 7 with a high dose, and there is a problem of bringing about decline in the 
utilization efficiency of irradiation equipment. 

[0013]This invention is made in view of such a situation, and is a thing. 

By the purpose's allotting the septum which becomes a side from the organic materials which 

penetrate a charged particle beam well, and introducing coolant gas into this ventilation flue by 

making into a ventilation flue space formed between a window-oFsource-container side and a 

septum, While suppressing the energy loss of a charged particle beam low, it is providing the 

window-of-source-container cooling system which can cool a window of source container 

efficiently. 

[0014] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, the following 
means are provided in this invention. 

[0015]Namely, in an invention of claim 1, a charged particle beam is generated in a vacuum, Take 
out the charged particle beam concerned in the atmosphere through a window of source 
container, prepare for irradiation equipment which irradiates with an irradiation object, are a 
window of source container a window-of-source-container cooling system to cool, and between 
a window of source container and an irradiation object, An exchangeable partition body which 
uses organic materials as the main ingredients is allotted, and coolant gas which cools a window 
of source container to this ventilation flue is introduced by making space between a window of 
source container and a partition body into a ventilation flue. 

[0016]In an invention of claim 2, a partition body allotted between a window of source container 
and an irradiation object is periodically exchanged in a window-of-source-container cooling 
system of an invention of claim 1 . 

[0017]In an invention of claim 3, generate a charged particle beam in a vacuum and the charged 
particle beam concerned is taken out in the atmosphere through a window of source container, 
Prepare for irradiation equipment which irradiates with an irradiation object, are a window of 
source container a window-of-source-container cooling system to cool, and between a window 
of source container and an irradiation object, It has a coolant gas feeding means which supplies 
coolant gas which cools a window of source container to a ventilation flue formed of space 
between a partition body continuous supply means to supply continuously a partition body which 
uses organic materials as the main ingredients, and a partition body and a window of source 
container which were supplied by a partition body continuous supply means. 
[0018] 

[Embodiment of the InventionjBelow, it explains, referring to drawings for each embodiment of 
this invention. 

[0019]The numerals in the figure used for explanation of each following embodiment are made for 



identical codes to be attached and shown about drawing 5 and identical parts. 

[0020](A 1st embodiment) A 1st embodiment of this invention is described using drawing 1 and 

drawing 2 . 

[0021] Drawing 1 is a construct figure showing the neighborhood of an electron beam generating 
part of the electron beam irradiation device which applied the window-of-source-container 
cooling system concerning a 1 st embodiment. 

[0022]Namely, the window-of-source-container cooling system concerning this embodiment, The 
partition film 19 which comprised organic materials continuously conveyed so that face to face 
may be stood against the window of source container 3 between the window of source container 
3 and the irradiation object 7 is stretched so that it may intersect perpendicularly with the 
direction of movement of an electron beam mostly, He is trying to introduce the gas 1 8 for 
cooling into the ventilation flue 21 formed between the window of source container 3 and the 
partition film 19 from duct 16 grade. 

[0023]The partition film 19 manufactures organic materials, such as polyimide and polyethylene, 
as the main ingredients, for example. As well as the window of source container 3 when the 
electron beam 2 passes the partition film 19, the energy loss of the electron beam 2 arises by an 
interaction with a molecule, an atom, etc. which constitute the partition film 1 9. And it depends 
for this energy loss amount on the thickness of the partition film 1 9, and the atomic number of 
the substance which constitutes the partition film 1 9. As for this interaction, the one where the 
atomic number of the substance in which the one where the thickness of the partition film 1 9 is 
thinner constitutes the partition film 1 9 is lower becomes small. 

[0024]For this reason, it makes it possible to have sufficient intensity, even if it is when an 
atomic number is comparatively low when the film which uses as the main ingredients organic 
materials which were mentioned above is used as the partition film 19, and that thickness is thin, 
and to suppress the energy loss of the electron beam 2 to minimum. It is easily [ cheaply / 
organic materials which were mentioned above ] available. 

[0025]In order to convey such a partition film 1 9 continuously to the space between the window 
of source container 3 and the irradiation object 7 so that it may intersect perpendicularly with 
the direction of movement of the electron beam 2 mostly, it has the automatically carry parts 
20a and 20b of a couple. The automatically carry part 20a is provided with the sending function 
to send out the partition film 1 9 currently held to this rolled form to the window-oi^source- 
container 3 side while it is winding the partition film 19 around rolled form and holds it. On the 
other hand, the automatically carry part 20b rolls round and holds the partition film 1 9 sent out 
by the automatically carry part 20a to rolled form. While stretching so that the unglared partition 
film 19 may be continuously supplied to the space between the window of source container 3 
and the irradiation object 7 and it may intersect perpendicularly with the direction of movement 
of the electron beam 2 mostly, when the automatically carry part 20a and the automatically carry 
part 20b interlock and operate, He glares with the electron beam 2 which passed the window of 
source container 3, and is trying to roll round and collect the glared partition films 19 to which 
intensity fell by radiation damage in the automatically carry part 20b. 

[0026]Thus, the ventilation flue 21 is formed in the space formed between the partition film 19 
and the window of source container 3 which were stretched. The gases 18 for cooling, such as 
air, are made to be introduced by the fan 17 into this ventilation flue 21 from the automatically 
carry part 20a side via the duct 16. The gas 18 for cooling introduced into the ventilation flue 21 
cools the window of source container 3, and is made to be discharged outside the ventilation flue 
21 by after an appropriate time from the automatically carry part 20b side. As the gas 18 for 
cooling discharged outside the ventilation flue 21 circulates through the atmospheric pressure 
field in which the irradiation object 7 was installed, it loses heat by the collision with other gas 
molecules, etc., it is. soon incorporated into the duct 16, is driven with the fan 17, and is again 
introduced into the ventilation flue 21. 

[0027]The gas 1 8 for cooling may not be restricted to air, and may use nitrogen (N), argon (Ar), 
and helium (helium). As a means to ventilate the ventilation flue 21 in the gas 18 for cooling, 
another means, such as not only the fan 1 7 but a nozzle, may be used, and it does not matter if 
the gas 18 for cooling can be ventilated substantially, even if it will be any. 



[0028]When the window of source container 3 and the partition film 1 9 are close to some extent 
(i.e., when the width (distance of the window of source container 3 and the partition film 19) of 
the ventilation flue 21 is to some extent small), A boundary layer does not progress, but the wind 
speed of the gas 18 for cooling inside the ventilation flue 21 is kept almost constant, and it 
makes it possible to cool the window of source container 3 efficiently. 

[0029]Since the composition by the side of the electron beam generating part 4 is the same as 
the composition explained by conventional technology, duplication explanation is avoided here. 
[0030]Next, an operation of the window-of-source-container cooling system concerning this 
embodiment constituted as mentioned above is explained. 

[0031]Namely, the window-of-source-container cooling system concerning this embodiment, The 
partition film 19 which used organic materials as the main ingredients is stretched so that it may 
intersect perpendicularly with the direction of movement of the electron beam 2 mostly at the 
irradiation object 7 side of the window of source container 3, While the energy loss of the 
electron beam 2 is low suppressed by introducing the gas 18 for cooling into the Ventilation flue 
21 formed between this partition film 19 and window of source container 3, and cooling the 
window of source container 3, the window of source container 3 is cooled efficiently. Drawing 2 
is a figure showing the comparison of cooling efficiency with the irradiation equipment which 
applied the window-of-source-container cooling system concerning this embodiment, and the 
irradiation equipment which applied the window-of-source-container cooling system of 
conventional technology. It turns out that about only 15% in the case of the window-of-source- 
container cooling system by conventional technology may be sufficient as the flow of the gas 1 8 
for cooling required [ when the window-of-source-container cooling system concerning this 
embodiment is used ] in order to realize the same quantity of the amount of cooling. 
[0032]The unglared partition film 19 is continuously supplied at the same time the partition films 
1 9 irradiated with the partition film 1 9 by the automatically carry parts 20a and 20b of the couple 
although the intensity of radiation damage Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. fell by the exposure of the electron beam 2 are collected. Therefore, since the ventilation 
flue 21 is always healthfully maintained with the partition film 19 healthy in intensity even if it is 
a case so that long time irradiation of the electron beam 2 may be carried out continuously, the 
chilling effect does not fall. 

[0033]As mentioned above, while suppressing the energy loss of the electron beam 2 low, in the 
window-of-source-container cooling system concerning this embodiment, the window of source 
container 3 can be efficiently cooled by the above operations. 

[0034]Therefore, even if it is irradiation equipment using a window of source container more 
large-sized than before, or irractfation equipment [ former ] using the electron beam of the high 
current, While suppressing the energy loss of an electron beam low by applying the window-of^ 
source-container cooling system concerning this embodiment, it becomes possible to cool a 
window of source container efficiently. 

[0035](A 2nd embodiment) A 2nd embodiment of this invention is described using drawing 3 a nd 
drawing 4 . 

[0036] Drawing 3 is a construct figure showing the neighborhood of an electron beam generating 
part of the electron beam irradiation device which applied the window-of-source-container 
cooling system concerning a 2nd embodiment, it gives identical codes to drawing 1 a nd identical 
parts, omits the explanation, and describes only a portion different here. 
[0037]namely, the thing for which the rolled form partition film 1 9 interlocks the automatically 
carry parts 20a and 20b in the window-of-source-container cooling system concerning a 1 st 
embodiment, although exchanged continuously, In the window-of-source-container cooling 
system concerning this embodiment, it does not have the automatically carry parts 20a and 20b, 
Instead, by placing the four corners on the fastener 32 using the septum frame 29 which 
stretched the partition film 1 9 as shown in drawing 4, as shown in drawing 3 a nd drawing 4, 
between the window of source container 3 and the irradiation object 7, it arranges so that it may 
intersect perpendicularly with the direction of movement of the electron beam 2 mostly. The 
partition film 1 9 is the same as that of a 1 st embodiment, for example, manufactures organic 
materials, such as polyimide and polyethylene, as the main ingredients. 



[0038] And the ventilation flue 21 is formed by the space between the septum frame 29 and the 
window of source container 3 which did in this way and were placed on the fastener 32. The 
gases 18 for cooling, such as air, are made to be introduced by the fan 17 into this ventilation 
flue 21 from the lefHn-the-figure side via the duct 16. And the gas 18 for cooling introduced 
into the ventilation flue 21 cools the window of source container 3, and is made to be discharged 
outside the ventilation flue 21 by after an appropriate time from the figure Nakamigi side. 
[0039]Since it is damaged by the exposure of the electron beam 2 and the intensity falls, it is 
necessary to exchange for the new septum frame 29 the septum frame 29 placed on the 
fastener 32 by suitable frequency. For this reason, it has the septum flame holder 30 for 
exchange, and the used septum flame holder 31. 

[0040]The septum flame holder 30 for exchange is carrying out box shape which equipped the 
upper part with the opening, and holds two or more intact septum frames 29. The pars basilaris 
ossis occipitalis is equipped with the spring 33, and the intact septum frame 29 currently held 
with this spring 33 is raised to the opening side so that it may be easy to take out a clearing 
work member. The used septum flame holder 31 is carrying out box shape which equipped the 
upper part with the opening and equipped the pars basilaris ossis occipitalis with the spring 34 
like the septum flame holder 30 for exchange, and holds two or more used septum frames 29. 
[0041]When not irradiating with the electron beam 2, a clearing work member is periodical (for 
example, 1 time per day), or the septum frame 29 placed on the fastener 32 at any time (using 
the interval of an exposure and an exposure) if needed is removed, and it is stored to the used 
septum flame holder 31. And the partition film 19 is exchanged by taking out the intact septum 
frame 29 from the septum flame holder 30 for exchange, and placing on the fastener 32. 
[0042]While suppressing the energy loss of the electron beam 2 low also by having the above 
composition, the window of source container 3 can be cooled efficiently. However, since 
continuation exchange of the partition film 1 9 which was explained by a 1 st embodiment cannot 
be performed, The application to the electron beam irradiation device 1 which irradiates with the 
electron beam 2 continuously for a long time, and the electron beam irradiation device 1 with 
which a short-time exposure also irradiates with the electron beam 2 by the high electric current 
that damage to the partition film 19 becomes intense is unsuitable. However, the application to 
the electron beam irradiation device 1 which performs operation which does not perform the 
exposure which continued so much for a long time, and has sufficient time margin to exchange 
the septum frame 29 by the next exposure, or the electron beam irradiation device 1 which 
irradiates with the electron beam 2 by low current is possible. 

[0043]Although the above-mentioned embodiment explains exchanging the septum frame 29 to 
predetermined timing by a clearing work member as an example, Take out the intact septum 
frame 29 from the septum flame holder 30 for exchange, and it places on the fastener 32, 
According to the directions from remoteness, automatically to suitable timing, The septum frame 
29 currently placed may be removed, it may store to the used septum flame holder 31, and an 
automatic exchange means by which operation which takes out the still more nearly intact 
septum frame 29 from the septum flame holder 30 for exchange, and is placed on the fastener 32 
is realized may be applied. 

[0044]In the above-mentioned embodiment, although he is trying for the septum flame holder 30 
for exchange and the used septum flame holder 31 to store the septum frame 29 in overlay, 
respectively, they may be the another storage methods, such as horizontal **** storage. 
[0045]As mentioned above, although the suitable embodiment of this invention was described 
referring to an accompanying drawing, this invention is not limited to this composition. In the 
category of the technical idea by which the claim was invented, if it is a person skilled in the art, 
it can think out for various kinds of examples of change and examples of correction, and it will be 
understood that it belongs to the technical scope of this invention also about the example of 
these change and the example of correction. 
[0046] 

[Effect of the Invention] As explained above, according to this invention, allot the septum which is 
from the organic materials which penetrate a charged particle beam well on the irradiation object 
side of a window of source container, and space formed between a window-of-source-container 



side and a septum is made into a ventilation flue, While suppressing the energy loss of a charged 
particle beam low by introducing coolant gas into this ventilation flue, the window-of-source- 
container cooling system which can cool a window of source container efficiently is realizable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The construct figure showing the neighborhood of an electron beam generating part 
of the electron beam irradiation device which applied the window-of-source-container cooling 
system concerning a 1st embodiment 

[Drawing 2] The comparison figure of the refrigeration capacity of the window-of-source- 
container cooling system concerning a 1st embodiment, and the window-oPsource-container 
cooling system by conventional technology 

[Drawing 3] The construct figure showing the neighborhood of an electron beam generating part 
of the electron beam irradiation device which applied the window-of-source-container cooling 
system concerning a 2nd embodiment 

[Drawing 4] The top view showing an example of the septum frame placed on the fastener 
[Drawing 5] The construct figure showing the neighborhood of an electron beam generating part 
of the electron beam irradiation device used from the former 
[Description of Notations] 

1 — Electron beam irradiation device 

2 — Electron beam 

3 — Window of source container 

4 — Electron beam generating part 

5 — Cooled nozzle 

6 — Vacuum housing 

7 — Irradiation object 
8, 18 — Gas for cooling 
16 — Duct 

17~ Fan 

1 9 — Partition film 

20a, 20b — Automatically carry part 

21 — Ventilation flue 

29 — Septum frame 

30 — Septum flame holder for exchange 

31 — Used septum flame holder 

32 — Fastener 
33, 34 — Spring 
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^2 li, K2S#B»-C*,5HS»»ert*ittTL. HUH 

[0006] 3 Ltzmi-m 2 <D-mt, m 

W*3om^-A*tfl!l^rai*>oTWa« (R«) LfcU, 
fc 5 i^fiSW& 3 O ft Sii =¥- £ £ o T »Jt L 

fc01-6#, RW*3*8iiLfc«*iift2li***|cU 
croJ;?lcLT*^lcai#t$ftfcS?$2 

[0 0 0 7] 4*5, ±S6LfcJ;9<CflBW*3*«dtLT 

[0008] fla/Hiftafcifcv^w^aia^in^L 

5„ i-4*3*>, il5tf^i-/&ip/X/U'5«, ^SPffl^ 
[0 0 0 9] 

[0 0 10] 1-4*3 *>, ®§Jl5ro^/X^5|4, «T© 
(1) frb (3) H*+a*ldJ:o-C, TO^3cDft^ 
*|6]ld«iofc>}-«HwO^.K;*te)*l-T^5. 

(1) Mtoltmnli.mztibft^tiLW.X'hZ^ k. 

(2) *ft*i6j*>e>!#:#w»t*fTofc»fr, 

4oT 5fcA»r?^ipi-5r tas-e#4< 45 Of, 

(3) KSttttffiB*»&**l5fcfl£l,\ ^^3BIC^ 
^S^'^^i-^wx 1 , ^<o^#SSr%jt$-a:4v^J;?tc 
ft*py.XyW5 5rSegf SCi:. 4*=^#ltl±, flBltfK 
3 Bl^^iiifflm^ 8 5 r t «t o T^)S 
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[00 11] JbJfiLfcaAtiU, J8HW8 3 <0«##A 

Mc#£py X/u 5 ^{ffix., ^bllti 3 left 17 
^UeriSfj. ffiW® 3<DM^[*j<RiJ!e?££P/ X/U5 £ffi 

5 <o-cS»*S < ARM* 3 *fftSi--5 - 1 BM T-fc 5 4 10 

[0 0 12] BBW«3*ai!)*«fc<»4pi-5a«4 
LT, ^83 5 2- 1 4 9 5 9 6 ^fgtd^^tvT^ 
5«t'5-^2fifg!fl|ifiP?figW^fe5. L7i>L&#P>, i 
©Sffitt, ¥*6l-ffiiW^*2»{c:Lfc«jt-e*)i5< 2fi 

ft 5 ftic, S^lt^roWKS ff* ic 4 o t (i^miK 

5o ^r,flag5 2- 1 4 9 5 9 6 #&$|Hd|§fl 

(ST*tfc6-j-i:V^BWl!*«*)5. 
[0 0 13] *»Wttr«5J:5<c*fllt«*T<c*4xfc 30 

CfcfcioT, «f«l^f-A 

[0 0 14] 

[00 1 5] -tt£t>hs ll!#*i©»W-m. n&f-c 
[0 0 1 6] »#JS2<OS8WCI4, Ht#igl CONORS 
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[0017] tm^3(omwx*tt, na^-cwwa^f 

IBW«*»»i-5flM**?ft»JSa-ci!>oT, fi8M 
W&^mc ±otM$ ftKffiMfr t MM « t n m 
[0 0 18] 

[0 0 19] fc*>, WT<o#HJfew^ffiro|ft^|c:ffli,N5 
0tp©fiF-^i4, E15 tlRl-gi5^|ro^T(4(5l-^^$rM 

[0020] (Mi oUtferojglg) ^SgiJloSj? 1 roHJte 

mmzmi&£um2%m<<"x&mtz>o 
[0021] la 1 ii, mi <o%nmm\m%m%&ifa 

[0022] -t-ft^*,, *3m<ni&m\c&zmto&$i$9 
ah- 5 4 5 i^ii^w w*tm-c«i* $ iifc 

PH^7^^Al 9 &«^||<Oi£tT#ftfc{3t£il:3H-5 4 

£*LifcSai&2 lid, OH6^>P>ftiPfflgf(:i8 
Sr^A-t-5 4 9(dLTV>5. 
[00 2 3] -f /W-A 1 9 (4, V -i 5 

^yi^u-^co^rmWSSrifiSc^t LrKiti-5 0 fig 

cofts:^fflic4oTa^2coi^^^-w^ s ^i: 

<Z<r>WH. tei.TfM^y 4 9Sr«^-t--5tiKroj^ 

^\ WS7-f^'r9Sr#f^i-S!feff<oil^##-|4(g;^ 

rrotiTr.f^ffll4/h$</45. 
[0 0 2 4] Z<Dtzib, PBffi7-r/W»l 9t LTJ^L 

oTt+M§S^tL, ^0®^2(0i^yu^-^ 
*Sr*<SIWJ:ai*.5wi:4rBrtBt LT^5„ /4*5> ±xE 

[0 0 2 5] Cl<04^^PSil7^^A 1 9^fig»f^3t 

»20a, 2 0 b tiix.TV>2). £®)l$&$:&2 0a 
(4, fSM7-f^M 9SrD-/^|;t$S)$LTV^t 
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g|biR%A2 0b» 1 iM«K%A2 0alCj:oT% 
«f+5o i»tftiSfflJ2 0 a t S»i»i3ISB2 0 b ir^iSKi 

itim:i(cj:ot, *flaw^Bii7-f/uA 1 9 
u «^iB2<7)itfT*rft«cj5ffii:$i-5j:5ic«»i-5 

itfct, l»**JR3SriiiaLfc« J F-«2jc:J:oTflH»S 
ti, Mlt«»cJ:9^*«fi;TLfc«»»<0||li«7-f^ 10 
9*Stt»iS»2 0 b(c*5^T^#fit)lBli|X-r5 J: 

[0 0 2 6 J. roj:5fcLTSMl*lifc|«a7-</^Ai 
9£J«tf*&3 toPflldJKfiKStbS^Pfl-ciiaiS 2 i S-flg 

2 0a{IW*e>%A*4x5J:5^Lrv^ o iiaK2l^ 

SttlceittSA2 o bflW^iiSK2 iw*H:#iUS 
tiSiSMLT^a, i§H&2 lo*fc#ttJ£*Lfc»Sl 20 
ffl«ftl8l4 x «flR»*7^Rll*i>fc*;«UE«[«fcfli 

*ir\ ^tf-Ctt^* h 1 6 ICS «9 i&iiv 7 t y l 7 

[oo27] ^ »»fflftfti8iia*eH5twf 

(4ft <, (N) , T^=f^ (Ar) ^—y^ix (H 

e) Srfflv^TtA^\ *fc, iiMSS2 llc^SJfflafrl 
8£i£mi-5^l£<t LTI4, 7 7 V 1 7 IdPEbT , / X 

[0 0 2 8] flMt«3£WS7^Al 9t^*5i« 

i5ftLT^54&£\ -t-ftfr*>«SK2 1 <nm 0HUJ&3 
[0 0 2 9] «-T-«BB4»4«o«fifctt, 

[0030] ^x±<DXo^m^Ltz^m^mm 40 
[0031] -tt£t>*>, *nm<nMn\c&zMtt®$>m 
w& 3 owbm« 7 wic«?jt 2 oigff jfrraiastfBca 

tSiJtlRU roPSM7^/UAl 9<hfl8£f®3<t 

omzBf&ztizmmm 2 1 Kfra/fmtt 1 8 zmx l 

TBHW«3«rft»i-5rtKJ:oT, ®^j»2^^/i^ 
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[0 0 3 2] PSH^/W. 1 9(4, m*&2<Dm%\C& 

51520a, 2 0 blCtoT, HBIt*ixfc|Ha7-r^A 1 
9a«0iR£;h,6fc|PJI*fc, *fi8*T<oiHiS7>f/Uix i 9^5 

ii^-f^Ai 9(cj:oT^(ciin?S2 1 tm±\m& 

&tiZ<DX\ *oftSP3ft*^(STi-5-il4ftl^ 
[0 0 3 3] ±»LfcJ:5i:, #Hlfe07gffiK«5EB$t 

l»2^^ : ¥-a*«riS<«i^Sttt(c, RHMlftS 

[0 0 3 4] Lfc#ot, a*±0b*S!<OJiR»«Srffl 
i^fclMtMl^ *>5V^f4ffi*J:0.t*m«Kfl!>«^lftS: 

[0 0 3 5] (Kf 2 £>%tfcaffl)tt) #:«9j<&£ 2 C7)^J£ 
<Ofl5jS£EI3 *>J;i>*E]4 Srfflv^TKM-rSo 

[o o 3 6] 13 3*4, m2<nnm<oBmz.&z>m!tif&tii 
Trrtmf&m&mx-ib sit m-Uft\azm-~n^z 

[0 0 3 7] •f-ftfcfe, IRlOXttO^flllcffiSflKMtt 

S52 0a, 2 0 b£igK) t J:oti^C^ 

LTl>Stf*, ***0»«fctR5R(WJR?&«IKIt"CI4, 
SiKS2 0a, 2 0 btltT^J^ ^0Dftfr*9 

7i/-A2 9 4fflv\ H3fcJ:Wig4^*-t- < t 5^*<o" 
4 WSr@^ 3 2 ±K«Lh-f £ d t \C X o TR§W^ 3 t 

5 j; picgaa-r^o n^^^^i9(4, ^io^se^ 

[0 0 3 8] -t LT, CKOJ: 5KL-CH«*3 2±tC« 
±*nfcBH!87U-A2 9 tR8»at3 t^Pflo$M^«t 
otiM2i«Mte 0 r<oaaK2Uci4 > 

*l 8^[3^fflW^«A$^5J:9^LTVNS 0 -t L 

r, aas§2 i\zmA£tiit&wm%wi 814, Raw,^ 
3$t^l, L^5«fcia**iw^e>aaK2 i<7>^c 
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[0 0 3 9] H^A3 2±lCtt±$iiitlS!l7U-A2 
914, 2 tOfi§WlC«t -oTlSIR L, -t<7>3&Sas(g;T 

1-*>cdt, aa<e*flETfffc*HIB7.^-A2 

^3 o tftfflSfKH7u—A*/u^3 i ££{H;tTv 

[0 04 0] £»fflH!S7 U—A*^ 3 0 14, ±gB(d 

T*S<3, 3 3ld4oT, »#LT^5*fefflro 10 

Hffi7i'-A2 9*, £tfcfBSaasSiJttiL J M-v«fc5 

114, £ifeffllHB7l'-A#/W3 0 bWimi^ _bgJJ(d 

ttffl»<OBI*7 u A 2 9 &?|gtft«ft-f 5,, 
[0 04 1 ] £&ftil*|4, tfH2©M*ftor^ 
&V4§£-|c:, 3t»!lft 0 10) fc$VI4&g 

fflLT) R6a#@36^3 2±(C<fi±$jx)tfiSS7U'-A2 
9&]&*}fl>U tt/BSFKM?!'— A#/t^3 1 fcflUfrf 20 
5. ^" Lt, £&fflHS7 l^-A^/py 3 O^fjTfettffl 
9Srffitt)fflLT@^3 2±|C«±-T 
5;tl:iotlil7^/^ l 9££&1--5 0 
[004 2] ±«roJ:5<e«rtii-5r4tJ:oTfc, 

^3»$g<ftJPt5:tiJiT-#5 1 tf;U Si© 
^tecOff^T-ift^L.fcJ; -r/UA 1 9roigj^$ 

&I4T#&VC0T, m^2^SR#^iiSLT^W-t-5 

a 1 9 K/iii? tmmkx-n,^®. 2 30 

W-t S 4 5 *SI-7-i»RaW^B 1 ^<Oigffl(4^F|^i # Tfc 

1*, ^o&wBSJtj-et-, PSS7U-A2 g^x^f'S 
SB 1 , h Z> v *wtffi**-c**« 2 *J»*hi-5 4 5 ft« 

^■mmHmm. 1 -<ojgffli4^-c*)5„ 

[0 0 4 3] ±IBHJSo^ffiT?l4, ^m^mic 
iotii7 u—a 2 9 iffifeofj* ysf-v*z&-fz> 

A 2 9Sr3S^fflfiSH7U-A*^y3 0 9 tti LT 40 
B&R3 2±«d«LhU SV^Tglilftjclifc 
5VM4SBB/4 s P><OtB^|c Lfciiot, «± LTV 5 US 
7 U- A 2 9 frft 0 0. LTtefflgffig:? U- A*A^ 3 
HClMftL, HI-, *ffi/&W(BS:7 U--A 2.9 
(SSig7U-A*/^3 0A>t>69(ilUiS*3 2±|c 

fc&V. 

[0 0 4 4] £fc, ±gB**»»»-Ctt, £&fflPIlt7 
W-A*;vy3 0*34tJ ? ffifflafB3S7U— A#/W3 1 
<4^ixmBBIl7U'-A2 9Sr±S*atei(rt-f5 4?tc:L 50 
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v. 

[0 0 4 5] 

T, «istt0E£#fi8Lft;$sibtftSqLfc#. *%WI4^ 

<?'JS W^F.0i|(Ci®5iJ -5 t)<0Tfc 0 , m <b£M0iJ& 
O ! <*jE0i||coVT'{ J *^^ott^6«j«SHI^Jli-'5t)Wi 

[0 0 4 6] 

[*WWS»»] BLhBtWLfcJ: 5K, #3BWK4*l,tf, 
J8M&ro&|$#tW»Jfc:, ?im*H L t"-A£&<gj§+;5 

^r^EA-f 5 r 1 1-4 oT, 'ffi^&^-fc'-AW^/Mr— 

[Hi] WiiinmmnMm^fczmtt&Gimmmzmm 
m 

[0 3 J ^2(D^igwff^|c«5.W^4p^B^iSffi 
Lfcm^flilt^Bcoll^^^SBiS^^^-ffll^^ 

n 

[0 4] H^±fc:<K±$ttfcPHig7^-Aro-0ijiSr^ 

[05] se^^fflv^nTvsm^Ra^gcom^- 

^^±Si5iS^Sr7r-t-«fig|Sl--g:0 
[^•^OlftB^] 

i-smw^B 

3-BMt« 

7- 

8, 1 8 -?&»ffl«tflE 
1 6 --^ h 

1 7-77^ 

1 9-PHS7-f/UA • 

2 0a, 2 0b-ilMft)£A 
2 1-iiSK 

2 9-HH87U'— A 

3 0 -£&fflKIf 7 1^-A*/U^ 
3 l-ttffl»IBa7l'-A*/U^ 
3 

3 3,3 4- ^<^ 
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